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The mile high magic pyramid A. Anastasiou, L. Borsten, M. J. Duff, A. Marrani, S. Nagy, and M. Nonassociative mathematics is concerned with operations that violate the associative law x(yz) = (xy)z. Given that two out of the four basic arithmetical operations are not associative, nonassociative mathematics is of ancient origin, but as a research discipline it is relatively recent. Latin squares can be traced back to Euler, octonions were constructed by Graves in 1843 just two years after Hamilton discovered quaternions, and Lie algebras appeared during the 1870s. While it is impossible to give justice to the modern developments in nonassociative mathematics in the space of this introduction-and we will therefore not try-one can point out three approaches that are responsible for many recent results and that can also be discerned in this volume.
The first approach is based on careful analysis of standard proofs of classical results and techniques in the associative setting. In rare situations, it can be observed that the classical argument does not require the full force of associativity and that the corresponding result can therefore be extended to areas not previously considered. Much more common, however, is the scenario when associativity is substantially present not only in the proofs but also in the encountered concepts. For a given concept, it is then advisable to develop and study several generalizations that coincide under the assumption of associativity. The resulting theories can be seen vii INTRODUCTION as refinements of the original ideas, and they tend to be well-behaved and more profound than other somewhat arbitrary generalizations.
The second approach is to translate a problem about nonassociative structures into an equivalent, albeit quite technical, problem based on associative algebras or on objects familiar from the associative world, such as permutations or matrices. The resulting problem is rarely straightforward, but at least many tools and deep results become available to the investigator. (To illustrate, the only known proof of Lagrange's theorem for Moufang loops is based on the study of groups with triality that requires the classification of finite simple groups.)
The third approach is to employ extensive computations, both numerical and symbolic. Linear algebra and Gröbner bases are often used to classify "small" nonassociative structures that hint at larger theories. Specialized computational packages exist as add-ons to standard algebra systems to aid in calculations with quandles, quasigroups, alternative algebras, and so on, where hand calculations are extremely impractical. Finally, automated deduction and finite model builders are used prominently, perhaps more than in any other branch of mathematics, to gain insight into previously inaccessible theories and to speed up the cycle "example → conjecture → theorem".
We present these proceedings as a small but representative selection of active areas of investigation in nonassociative mathematics as well as a sampling of applications to set theory, low-dimensional topology, and supergravity. Several papers are of a survey character and are therefore suitable as introductions to their respective subjects.
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